Objective: The present study aimed to validate the English version of the Processes of Change questionnaire in weight management (P-Weight). Methods: Participants were 1,087 UK adults, including people enrolled in a behavioural weight management programme, university students and an opportunistic sample. The mean age of the sample was 34.80 (SD = 13.56) years, and 83% were women. BMI ranged from 18.51 to 55.36 (mean = 25.92, SD = 6.26) kg/m 2 . Participants completed both the stages and processes questionnaires in weight management (S-Weight and P-Weight), and subscales from the EDI-2 and EAT-40. A refined version of the P-Weight consisting of 32 items was obtained based on the item analysis. Results: The internal structure of the scale fitted a four-factor model, and statistically significant correlations with external measures supported the convergent validity of the scale. Conclusion: The adequate psychometric properties of the P-Weight English version suggest that it could be a useful tool to tailor weight management interventions.
Introduction
The prevalence of overweight and obesity is rising dramatically worldwide. The UK has some of the highest rates within the European region, with 68% of men and 64% of women over 15 years old categorised as overweight or obese [1] . The gold standard approach for obesity management is a combination of behavioural treatment with diet and physical activity advice [2] . However, while interventions using this approach generally achieve weight loss in the short term, their long-term success is more limited, and weight regain is common [3, 4] .
The transtheoretical model (TTM) [5, 6] offers a useful framework for enhancing the success of behaviour change interventions for weight management. The model hypothesises that there are both stages and processes. The five 'stages' of change represent a temporal motivational dimension through which people advance to acquire a healthy behaviour and then maintain it: pre-contemplation (PC), contemplation (C), preparation (Prep), action (A) and maintenance (M). The second dimension of the model is the processes of change, which are attitudes and behaviours that promote the advance through the five stages. For instance, people who are aware of having a weight problem will be more likely to engage in actions to lose weight than people who are not. Several studies have examined the relationship between the stages and processes of change, suggesting that the use of processes tends to increase during the first stages of change, reaching a peak in the A stage and then declining in the M stage [7] [8] [9] . In terms of weight loss, this would suggest that individuals who are taking action to lose weight will be using more processes of change compared to individuals thinking about or preparing to lose weight and individuals focused on weight maintenance.
Determining the individual's stage of change, and the corresponding processes that they are engaged in, may make it possible to tailor interventions by stage and increase the likelihood of success [10] . This could be especially relevant in weight management interventions, where meta-analytic studies indicate that weight loss is achieved in the short-and mid-term, but usually regained in the long-term [3, 4] . In this regard, the stages and processes model could be a useful framework to explain why weight management interventions focused on actions might not be effective in people who are at the earlier stages of change and consequently use fewer processes of change.
Several studies have sought to identify the processes of change involved in weight management, and models from three to twelve processes have been proposed in this setting [11] [12] [13] [14] [15] . This lack of consensus could be explained by the different tools that have been applied to measure both stages and processes of change in this context, which have not been evaluated for their psychometric properties and in most cases are simply adapted from the addictions setting. The need to consider the specific features of weight management before applying the TTM to this context has been highlighted [16] [17] [18] .
Specific questionnaires to assess stages and processes of change in weight management setting have been developed based on the consensus of experts both in the obesity field and the TTM [19] . An initial validation of the Processes of Change questionnaire for weight management (P-Weight) measure in a Spanish population suggests that four processes of change are involved in this setting [11] . These processes are: i) emotional re-evaluation (EmR; emotional reactions to being overweight, and what will happen if they engage in weight management actions); ii) weight consequences evaluation (WCE; the individual's awareness of consequences that overweight has on his or her life, becoming aware that actually he or she has a weight problem); iii) weight management actions (WMA; those specific actions that people engage in when trying to manage their weight); iv) environmental restructuring (EnR; actions aimed to modify the individual's environment to promote weight management). The scale had adequate psychometric properties, and the relationship between the processes and stages of change (as determined by the Stages of Change questionnaire for weight management; S-Weight) fitted a quadratic trend, with the use of processes increasing during the first stages of change, reaching a peak in the A stage and then declining in the M stage, in line with the TTM. The P-Weight therefore has the potential to be a useful tool in the weight management setting; however, it is important to demonstrate its psychometric properties when used in other languages and populations.
The main objective of the present study is to assess the psychometric properties of the P-Weight, English version, in a UK sample. The specific aims of this research are: i) to carry out an analysis of P-Weight items, ii) to assess the internal structure of the scale, iii) to evaluate its internal consistency, iv) to determinate the relationship between processes and stages of change, v) to assess the relationship between P-Weight scores and external measures of concerns with dieting to obtain evidence about the convergent validity of the scale, and vi) to assess P-Weight sensitivity to detect differences between clinical and community samples.
Participants and Methods

Participants
Participants were 1,087 adults from a mix of community and clinical settings. The clinical sample comprised 275 people (25% of the total) enrolled in a commercial weight management programme operating around the UK. The community sample (n = 812) was an opportunistic sample of UK adults, including students and staff from a local university and people registered on an online panel about weight management. Inclusion criteria to participate in this study were being at least 18 years old, not being pregnant at the time of assessment, and having a BMI ≥ 18.5 kg/m 2 . Table 1 shows the sample characteristics.
Measures
Participants completed several self-reports, including socio-demographic characteristics and the English versions of the P-Weight and S-Weight [11, 19] . These questionnaires were simultaneously developed both in English and Spanish. Content validity of the scales was assessed based on consensus of experts [19] , and an initial item refinement was carried out [11] . P-Weight is a 34-item questionnaire developed to assess the processes of change in weight management. It showed adequate psychometric properties in the Spanish community and clinical samples [11] ; specifically, the internal structure fitted a four-factor model, and the internal consistency was adequate for all subscales as well as the total scale in terms of Cronbach's alpha and item-total correlations (ranging from 0.781 to 0.960 and from 0.322 to 0.865, respectively). Correlations with relevant external measures -'drive for thinness' subscale from the Eating Disorder Inventory-2 (EDI-2) [20] and the 'diet' subscale of the Eating Attitudes Test-40 (EAT-40) [21] -ranged from 0.55 to 0.74, suggesting the scale also has good convergent validity.
S-Weight is a questionnaire that consists of five mutually exclusive items that aim to allocate participants to one of the five stages of change for weight management proposed by the TTM (PC, C, Prep, A, M). In the previous psychometric evaluation of the P-Weight, the relationship between the processes and stages of change fitted a quadratic trend, in line with the TTM. Specifically, people at the earliest stage (PC) used processes significantly less often than do those at the later stages. Also, the scores obtained in the P-Weight peaked in the A stage, before slightly declining in the last stage (M). Participants also completed the 'drive for thinness' subscale of the EDI-2 [20] and the 'diet' subscale of the EAT-40 [21] , which quantifies concerns about losing weight, to assess the convergent validity of the P-Weight. Previous studies support the adequate psychometric properties of these subscales in several settings [20] [21] [22] [23] [24] .
Procedure
The study was approved by University College London (UCL) ethics committee. Potential participants were invited to take part either via an advert posted on a website (clinical sample) or via e-mail (community sample). Interested participants were asked to click on a link which took them to our web-based survey (developed using SurveyMonkey). Before entering, the survey participants were asked to confirm their eligibility and to give informed consent. Upon completion of the survey, participants were fully de-briefed and given the e-mail address of the researcher should they have any concerns or questions. All responses were anonymous and password protected.
Data Analysis
Descriptive, exploratory analyses and means comparisons were performed using the IBM SPSS Statistics 20 software, while AMOS 20 software was used to conduct the confirmatory factor analyses (CFA). A more detailed description of the analysis carried out to conduct the item refinement of the questionnaire and the cross-validation procedure and to test for internal consistency and convergent validity is given elsewhere [11] . However, it has to be noted that, as Floyd and Widaman [25] suggested, participants were randomly assigned to two groups in order to conduct a further exploratory and confirmatory factor analysis. Student's t test revealed no differences in terms of age (p = 0.686) and BMI (p = 0.684) between subsamples, and the chi-square test showed no statistical differences in the proportion of men and women in the two groups (p = 0.807).
Results
Item Analysis
Of the 34 items, two items were deleted ('There are no snack foods in my fridge or cupboards' and 'I have learnt to control my appetite') because they showed low corrected item-total correlations (0.27 and 0.03 respectively).
Internal Structure
Principal component analysis (PCA) was applied to half of the sample (n = 541) in order to explore the factorial structure of the 32-item questionnaire. Kaiser-Meyer-Olkin (KMO) and Bartlett's test of sphericity indicated the adequacy of the data for PCA (KMO = 0.955, χ 2 (496) = 11257.96, p < 0.0001). Four factors were retained, explaining 60.88% of the variance. Communalities ranged between 0.241 and 0.792, and factor loadings were acceptable in all cases ( table 2 ). The content analysis of the four-factor model revealed that those items belonging to the same factor were measuring similar content. When cross-loadings of the same item to different factors were found, items were allocated in a determinate subscale according to their content. Factors were also labelled according to their content, which differed slightly from the Spanish version. We obtained the following subscales: EmR (11 items), WCE (6 items), supporting relationships (SR; 5 items), and WMA (10 items). In the present study, P-Weight items were slightly different allocated to factors. Consequently, unlike in the Spanish version, a processes of change specifically focused on the importance of supporting relationships in weight management has emerged. Secondly, a CFA was carried out with the other half of the sample (n = 546). Considering that Mardia's estimate for multivariate kurtosis was 29.21, which indicated that data did not fit multivariate normality, unweighted least squares (ULS) estimation method was applied. Based on results found in the PCA, several models were proposed in order to confirm the internal structure of the questionnaire. 
Model 1.
A measurement model in which items loaded on the four factors found in the previous analysis was proposed. The four processes of change were freely correlated. This model showed a good fit, based on the goodness-of-fit indices shown in table 3 . Standardized regression weights ranged between 0.470 and 0.902, and correlations between factors were between 0.625 and 0.825. Considering that several studies have proposed the existence of second-order factors in the internal structure of processes of change questionnaires, the two following structural models were tested in order to assess relationships between latent variables.
Model 2a. This model considered the presence of a general second-order factor under which the four processes of change were gathered. Again, adequate goodness-of-fit indices were found ( table 3 ) , and the standardized regression weights of the four processes of change to the second-order factor ranged between 0.770 and 0.965. Model 2b. In this structural model, first-order factors were gathered in two second-order factors: cognitive, and behavioural. The EmR and WCE subscales were gathered under the cognitive factor, whereas the SR and WMA belonged to the behavioural second-order factor. These higher factors were freely correlated. As shown in table 3 , data of the present study also showed a good fit to this model. Standardized regression weights for the cognitive and behavioural processes ranged between 0.853 and 0.967, and 0.772 and 0.845, respectively. The correlation between the second-order factors was 0.994. Finally, and considering that the three proposed models showed a good fit to data, a comparison between these nested models was carried out by means of the chi-square difference test. Model 1 showed a better adjustment compared to Model 2a (Δχ 2 (2) = 64.212, p < 0.0001), and Model 2b (Δχ 2 (1) = 63.79, p < 0.0001). No differences between the structural models were found in terms of adjustment to data (Δχ 2 (1) = 0.422, p = 0.516). Consequently, the measurement model in which the four processes of change were freely correlated showed the best fit.
Internal Consistency
Internal consistency was assessed for the four processes of change derived from our internal structure analysis, and for the total scale in both subsamples. As shown in table 4 , Cronbach's alpha was adequate for the WCE, SR and WMA subscales (ranging from 0.849 to 0.882) and excellent for the EmR processes of change and total scale (ranging from 0.914 to 0.955). Corrected item-total correlations were adequate for all items, since all of them reached values over 0.30 in both subsamples.
Relationship between Processes and Stages of Change
The stage of change participants were allocated to was measured by the S-Weight. It revealed that most participants were in stages A (38.27%) and M (34.50%), which suggests most were making efforts to manage their weight. Finally, 11.68% of the sample were in the PC stage; whereas 10.12% and 5.43% of participants reported being in the C and Prep stages, respectively.
The relationship between processes and stages of change was examined by analysis of variance (ANOVA; table 5 ). Scores obtained in the four processes of change were transformed to a 0 to 100 scale, in order to make them comparable. The ANOVA revealed significant differences in processes of change scores across the five stages ( fig. 1 ). Specifically, large effect sizes were found in three of the four processes of change (EmR, SR and WMA), whereas a medium effect size was found in the WCE subscale. Tukey post hoc comparisons showed how processes of change scores were significantly lower in the first stage of change (PC), indicating that these participants were using less processes to manage their weight compared to participants in the later stages. Similarly, those in the C stage used significantly less processes compared to people in the A stage. Finally, participants in the M stage had significantly lower scores compared to those in the A stage in the EmR, WCE and SR subscales. Therefore, it seems that the use of processes of change stabilises and even decreases during the maintenance stage of weight management. Polynomial contrast analyses revealed a quadratic trend in the use the process of change across the stages (p < 0.0001). 
Relationship of Processes of Change with Other Variables
Pearson's correlations for the relationships between the four processes of change and measures of concerns about weight are shown in table 6 . All correlations between P-Weight scores and the two external measures were significant at the p < 0.0001 level (ranging from 0.303 to 0.688), which support the convergent validity of the processes of change questionnaire.
Sensitivity
Mean differences between clinical and community samples were calculated in order to assess whether the P-Weight was sensitive enough to detect differences between these groups. Results showed that statistically significant differences were obtained in all subscales, with participants in the clinical sample obtaining higher scores: EmR (t (655.02) = -11.70, p < 0.0001), WCE (t (1085.0) = -10.70, p < 0.0001), SR (t (561.92) = -20.86, p < 0.0001), and WMA (t (568.86) = -12.66, p < 0.0001). Finally, participants from the clinical sample were allocated at more advanced stages of change for weight management (U = 30797.5, p < 0.0001). 
Discussion
The psychometric evaluation in the present study represents a step forward in the validation of the stages and processes of change model in the weight management setting. Firstly, the descriptive analysis of the P-Weight English version enabled us to refine the questionnaire for use with a UK sample, obtaining a final version of 32 items that adequately measure attitudes and behaviours involved in weight management. Secondly, the cross-validation analysis identified and confirmed that a model of four freely correlated processes of change was the most appropriate to explain behavioural change in weight management. Within our evaluation the following subscales of the P-Weight were obtained: EmR, WCE, SR and WMA. These results are in line with previous literature that suggest that a simpler model than that proposed in the smoking cessation setting [26] could be useful to explain the acquisition of several healthy behaviours, including physical activity, eating behaviours or weight management [14, 16, [27] [28] [29] [30] . Similar to results shown in the CFA of the present study, two recent studies have confirmed that a processes of change model consisting of first-order factors shows the best fit in the physical activity setting [31, 32] .
A slightly different factorial structure of the P-Weight was found in the present study compared to its previous application in a community and clinical Spanish sample [11] . Although a four first-order factor model was found in both studies, there were some differences in the internal structure of the questionnaire. First, two of the subscales found in the previous study (WMA and EmR) loaded on a single subscale (labelled WMA in the English version, as the items refer to specific actions taken to lose or maintain weight). Secondly, the items in the former version within the WCE subscale loaded on two different subscales; one assessing the social support for weight loss (SR) and the other assessing the effect of overweight on the individual's life in general (WCE). Finally, in the English version two items that belonged to the EmR in the Spanish version ('Society's view of obese people affects me emotionally' and 'I have someone who listens to me when I need to talk about my being overweight') were allocated to SR and WCE, respectively. The content analysis of this internal structure revealed a meaningful explanation of the processes of change involved in weight management. However, the four processes of change and the total scale had adequate internal consistency in both subsamples involved in the cross-validation analysis, and all items contributed to the internal consistency of the scale.
We also analysed the relationship between the processes and stages of change in our sample. In line with previous research, including the former evaluation of the P-Weight [9, 11, 33] , we revealed a quadratic trend in the use of processes across the different motivational stages. People in the PC stage used fewer processes of change than people in the later stages, with the use of processes peaking in A before declining in the final M stage. The decline during the final stage suggests that. when individuals advance from trying to lose weight to trying to maintain it, they no longer invest substantial effort in processes of change.
The statistically significant relationship between the four subscales obtained in the P-Weight and the measures from EDI-2 and EAT-40 support the convergent validity of the scale. As expected, participants who obtained higher scores in the use of processes of change also obtained higher scores in these external measures.
The sensitivity analysis also supported the validity of the P-Weight, since statistically significant differences were found in all subscales between clinical and community samples. Similarly, the S-Weight showed statistically significant differences in the distribution of participants across stages, with participants from the clinical sample at more advanced stages for weight management.
TTM research and practice suggests that interventions developed to enhance behaviour change will likely be more effective if they are tailored to an individual's stage of change [10, 13, 34] . Consequently, in the weight management setting, measuring an individual's readiness to change prior to delivering an intervention may enhance the effectiveness of weight management interventions, particularly in the long term. Reliable and valid measurement instruments are therefore required to accurately assess processes and stages of change in this context. The adequate psychometric properties of the English version of the P-Weight in a UK sample suggest that it could be a useful tool in the weight management setting to identify an individual's motivational stage in relation to managing their weight. Tailoring interventions to promote the use of specific processes of change in order to encourage people to advance through the motivational stages could assist in weight management.
Finally, it has to be noted that the present study has several limitations. The first limitation is related to the sampling procedure. The non-probabilistic sample of this study does not represent the UK population. Consequently, results obtained in the present study should not be generalised to other conditions different from the characteristics of the present sample. Secondly, the self-reported BMI of participants could be biased and even affect their responses to the questionnaires. Lastly, it has to be taken into consideration that correlation analysis carried out between the P-Weight scores and those subscales from the EDI-2 and EAT-40 subscales has to be solely interpreted as an evidence of the convergent validity of the scale, and not as a measure for psychopathology.
